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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

. Claim 1 (currently amended): A freestanding micrometer for 
determining the diameter of a cylindrical body, the freestanding micrometer 
comprising: 

a housing; 

means for supporting the housing on a surface of the cylindrical body 
while the cylindrical body is oriented so that its longitudinal axis is approximately 
horizontal , the support means enabling the freestanding micrometer to travel 
along a longitudinal length of the cylindrical body and comprising wheels having 
axes of rotation oriented in a substantially vertical direction when supporting the 
housing on the surface of the cylindrical body : 

first measurement means movably supported by the housing so that 
the position of the first measurement means can be altered in a lateral direction 
approximately perpendicular to the longitudinal axis of the cylindrical body, the 
first measurement means being adapted for sensing a first surface point of the 
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cylindrical body laterally spaced apart from the housing and disposed in a 
cross-sectional plane of the cylindrical body, the first surface point defining a 
terminal of a chord lying in the cross-section plane of the cylindrical body; 

second measurement means mounted to the housing for contact with 
a second surface point of the cylindrical body disposed in the cross-sectional 
plane of the cylindrical body, the second surface point defining a location along 
the length of the chord; and 

means for determining the diameter of the cylindrical body based on 
the length and height of the chord ascertained from first and second outputs of 
the first and second measurement means, respectively. 

Claim 2 (original): The freestanding micrometer according to claim 1, 
wherein the housing is positioned on the cylindrical body while the cylindrical 
body is oriented so that the longitudinal axis of the cylindrical body is 
approximately horizontal, the second measurement means is positioned 
approximately top-dead-center on the cylindrical body and the chord is 
horizontal so that the second surface point locates the midpoint of the length of 
the chord, the length of the chord being ascertained by the position in the lateral 
direction of the first measurement means relative to the second measurement 
means. 
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Claim 3 (original): The freestanding micrometer according to claim 1 , 
wherein the determining means is programmed to calculate the diameter of the 
cylindrical body based on the formula 

d = (c 2 + 4h 2 )/4h 

where d is the diameter of the cylindrical body, c is the length of the chord, and 
h is the height of the chord. 

Claim 4 (original): The freestanding micrometer according to claim 1 , 
wherein the determining means comprises: 

a computer outside the housing for calculating the diameter of the 
cylindrical body; and 

means for transmitting the first and second outputs to the computer. 

Claim 5 (canceled) 

Claim 6 (currently amended): The freestanding micrometer 
according to claim 1 , wherein the wheels are supported by c l a i m 5 t wh e re i n 
the support means compr i s e s whe e ls support e d by b e arings, th e wh eel s 
hav i ng ax e s of rotat i on orient e d i n a v e rt i ca l d i r e ction wh e n support i ng th e 
housing, th e bearings having diameters larger than the diameters of the 
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wheels. 

Claim 7 (original): The freestanding micrometer according to claim 6, 
further comprising means for sensing a distance the freestanding micrometer 
travels along the longitudinal length of the cylindrical body. 

Claim 8 (original): The freestanding micrometer according to claim 7, 
further comprising means for determining a profile of the cylindrical body along 
the longitudinal length thereof based on changes in the diameter of the 
cylindrical body determined at different locations along the longitudinal length of 
the cylindrical body. 



-6- 

PAGE 7(23 ' RCVD AT 5(6/2005 4:12:31 PM [Eastern Daylight Time] " 8VR:USPTO-EFXRF-1/B ' DNl 8:8729306 * C SID: (21 9) 464-1166 ■ DURATION (mnvss): 08-48 



From: Hartman & Hartman, P.C. (219)464-1166 To: 2800 Technology Center Date: Q6-May-2005 Time: 3:12:48 PM Page8of23 

Application No. 10/711,988 

Docket No. A4-1854 

Amendment dated May 6, 2005 

Reply to Office Action of February 7, 2005 

Claim 9 (currently amended): An electronic profile acquisition 
micrometer system for sensing the diameter and variations in the diameter of a 
cylindrical body while the cylindrical body is oriented so that its longitudinal axis 
is approximately horizontal, the micrometer system comprising: 

a portable freestanding micrometer unit: 

means for supporting the micrometer unit on a surface of the 
cylindrical body while the cylindrical body is oriented so that its longitudinal axis 
is approximately horizontal, the supporting means comprising wheels disposed 
so as to contact the surface of the cylindrical body when the micrometer unit is 
supported on the surface by the supporting means, each of the wheels having 
an axis of rotation oriented in a substantially vertical direction when the 
micrometer unit is supported by the supporting means on the surface of the 
cylindrical body: and 

means for determining the diameter of the cylindrical body as the 
micrometer unit travels on the surface along a longitudinal length of the 
cylindrical body while the wheels contact the surface of the cylindrical body and 
the axes of rotation of the wheels are substantially vertical. 

a portab le fr ee standing microm e t e r un i t compris i ng: 
a hous i ng; 

wh eel s mount e d to th e housing and adapt e d for supporting th e 
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hous i ng on an upp e r surfac e of th e cyl i ndr i ca l body wh i l e th e cylindr i cal body i s 
ori e nt e d so that th e l ong i tudina l ax i s th e r e of i s approx i mat el y horizonta l and the 
housing trav el s on the upp e r surfac e of th e cy l indr i ca l body a l ong a long i tud i na l 
le ngth th e reo f, e ach of th e wh eel s hav i ng an ax i s of rotat i on ori e nt e d i n a 
substant i a ll y v e rt i ca l dir e ct i on wh e n supporting th e housing on th e upp e r 
surfac e of th e cy li ndr i ca l bod y - 

an arm mount e d to th e hous i ng and proj e ct i ng outward l y 

th e r e from i n a l at e ra l d i r e ct i on approximat el y p e rpendicu l ar to th e l ong i tud i na l 
ax i s of th e cy li ndrica l body, th e arm hav i ng graduat i ons along a le ngth th e r e of; 

f i rst ele ctronic li n e ar m e asur e m e nt m e ans for produc i ng a first 

output s i gnal, th e first el ectronic l in e ar m e asur e m e nt m e ans b ei ng movab l y 
mount e d to the arm so that th e first el ectron i c li n e ar m e asur e m e nt m e ans can 
b e s e l e ct i v e ly pos i tion e d a l ong th e l e ngth of th e arm w i th th e graduat i ons, th e 
first e l e ctronic l in e ar m e asur e m e nt m e ans b ei ng adapt e d for contact i ng a first 
surfac e point of th e cyl i ndrica l body wh e n th e first e l ectron i c li n e ar 
m e asur e m e nt m e ans i s v e rtica ll y d i splac e d, th e first surfac e po i nt b ei ng 
l atera l ly spac e d apart from th e hous i ng and dispos e d i n a cross-s e ctiona l plan e 
of th e cylindr i ca l body, th e first surfac e point d e fining a t e rm i na l of a horizonta l 
chord lying i n the cross -se ct i on p l ane of th e cylindrica l body; and 
s e cond ele ctronic l in ea r m e asur e m e nt m e ans for produc i ng a 
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s e cond output signa l , th e s e cond e l e ctronic li n e ar m e asur e ment means b e ing 
mount e d to th e hous i ng for contact i ng a s e cond surfac e point of th e cy l indr i ca l 
body b e n e ath th e housing wh e n th e s e cond el e ctronic li n e ar m e asur e m e nt 
m e ans i s v e rtical l y d i sp l ac e d, th e s e cond surfac e po i nt b ei ng dispos e d i n th e 
cross-s e ctiona l p l ane of the cy li ndrical body and l ocat i ng th e midpoint of th e 
l e ngth of th e horizonta l chord; 

data acquis i t i on m e ans for r e c e iv i ng th e first and s e cond output 

s i gna l s from th e first and s e cond ele ctron i c li n e ar m e asur e m e nt m e ans and 
stor i ng th e output s i gna l s as data; 

a comput e r separat e from and outs i d e th e hous i ng for r e c e iving th e 

data stored by th e data acqu i s i t i on m e ans and ca l culating th e di a m e t e r of th e 
cylindrical body bas e d on th e le ngth and h ei ght of th e horizonta l chord 
asc e rta i n e d from th e first and s e cond output s i gna l s of the first and second 
ele ctronic l in e ar m e asur e m e nt m e ans, the le ngth of th e horizontal chord b ei ng 
asc e rta i n e d by th e r e lativ e pos i tions in th e l at e ra l d i r e ct i on of th e first and 
s e cond surfac e po i nts s e ns e d by th e first and s e cond ele ctron i c li n e ar 
measur e m e nt m e ans, th e h ei ght of th e hor i zontal chord being ascerta i n e d by 
th e r el ativ e v e rt i ca l pos i t i ons of the first and s e cond surfac e po i nts s e ns e d by 
th e first and s e cond ele ctron i c li n ea r m e asur e m e nt m e ans; and 
means for conn e ct i ng th e comput e r to th e data acqu i sit i on m e ans for 
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tr a nsmitting th e data. 

Claim 10 (currently amended): The electronic profile acquisition 
micrometer system according to claim 9, wherein the determining means 
comput e r is programmed to calculate the diameter of the cylindrical body 
based on the formula 

d = (c 2 + 4h 2 )/4h 

where d is the diameter of the cylindrical body, c is the length of a horizontal 
chord measured by the determining means, the hor i zontal chord, and h is the 
height of the horizontal chord. 

Claim 1 1 (currently amended): The electronic profile acquisition 
micrometer system according to claim 9, wherein the wheels are supported by 
bearings having diameters larger than the diameters of the wheels, and hav e 
axes of rotat i on or ie nt e d in a v e rt i ca l dir e ction when support i ng th e hous i ng. 

Claim 12 (currently amended): The electronic profile acquisition 
micrometer system according to claim 9, further comprising means for sensing 
a distance the micrometer unit hous i ng travels along the longitudinal length of 
the cylindrical body. 
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Claim 13 (original): The electronic profile acquisition micrometer 
system according to claim 12, further comprising means for determining a 
profile of the cylindrical body along the longitudinal length thereof based on 
changes in the diameter of the cylindrical body continuously determined along 
the longitudinal length of the cylindrical body. 

Claim 14 (original): The electronic profile acquisition micrometer 
system according to claim 9, further comprising means for sensing a 
temperature of the cylindrical body adjacent at least one of the first and second 
surface points. 

Claim 15 (currently amended): A method of determining the 
diameter of a cylindrical body, the method comprising the steps of: 

supporting a housing on a surface of the cylindrical body while the 
cylindrical body is oriented so that its longitudinal axis is approximately 
h o rizontal . the housing being supported with wheels that contact the surface of 
the cylindrical body and have axes of rotation oriented in a substantially vertical 
direction while supporting the housing on the surface of the cylindrical body : 

pos i t i on i ng a first m e asurem e nt m e ans r el ativ e to th e hous i ng i n a 
l at e ral d i r e ct i on approx i mat el y p e rp e nd i cular to th e long i tudina l ax i s of th e 
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cylindr i cal body; 

produc i ng a first output s i gna l with th e first m e asur e m e nt m e ans by 

se n si ng a first surfac e point of th e cylindr i ca l body l at e ra ll y spac e d a part from 
th e hous i ng and dispos e d i n a cross ' s e ctiona l p l an e of th e cyl i ndr i ca l body, th e 
first surfac e point defining a t e rm i na l of a chord l y i ng in th e cross - s e ction p l an e 
of the cy li ndrica l body; 

produc i ng a s e cond output signa l with a s e cond m e asur e m e nt m e ans 

by s e nsing a s e cond surfac e po i nt of th e cy li ndr i ca l body adjac e nt th e housing 
and d i spos e d i n th e cross-s e ct i ona l p l an e of th e cy li ndr i ca l body, th e s e cond 
surface po i nt d e f i n i ng a l ocat i on a l ong th e le ngth of th e chord; and 

determining the diameter of the cylindrical body while causing the 
housing to travel on the surface along a longitudinal length of the cylindrical 
body while the wheels contact the surface of the cylindrical body and the axes 
of rotation of the wheels remain substantially vertical, based on th e l ength and 
h ei ght of th e chord asc e rtain e d from th e first and s e cond output s i gna l s. 

Claim 16 (currently amended): The method according to claim 15, 
the method further comprising the steps of: 

positioning a first measurement means relative to the housing in a 
lateral direction approximately perpendicular to the longitudinal axis of the 
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cylindrical body; 

producing a first output signal with the first measurement means by 
sensing a first surface point of the cylindrical body laterally spaced apart from 
the housing and disposed in a cross-sectional plane of the cylindrical body, the 
first surface point defining a terminal of a chord lying in the cross-section plane 
of the cylindrical body; and 

producing a second output signal with a second measurement means 
by sensing a second surface point of the cylindrical body adjacent the housing 
and disposed in the cross-sectional plane of the cylindrical body, the second 
surface point defining a location along the length of the chord: 

wherein the diameter of the cylindrical body is determined based on 
the length and height of the chord ascertained from the first and second output 
signals, wh e r ei n the hous i ng i s support e d on an upp e r surfac e of th e cy li ndr i ca l 
body, th e s e cond m e asurement m e ans i s pos i t i oned approximat el y top»d e ad - 
c e nt e r on th e cy l indr i ca l body and th e chord i s horizonta l so that the s e cond 
s u rfac e point locat e s th e m i dpo i nt of th e le ngth of th e chord , th e le ngth of th e 
chord is asc e rta i n e d by th e r el at i ve posit i ons i n th e l atera l d i r e ct i on of th e first 
a nd s e cond surfac e po i nts s e ns e d by th e first and s e cond m e asur e m e nt 
m e ans, the h ei ght of th e chord b ei ng asc e rta i n e d by th e r el at i v e v e rtical 
pos i tions of th e first a nd second surfac e po i nts s e ns e d by th e first and s e cond 
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m e asur e m e nt m e ans. 

Claim 17 (currently amended): A method of determining the 
diameter of a cylindrical body, the method comprising the steps of: 

supporting a housing on a surface of the cylindrical body: 

supporting a first measurement means with an arm mounted to the 
housing and projecting outwardly therefrom, the arm having graduations along 
a length thereof the graduations defining a chord scale corresponding to 
multiple chord lengths lying in a cross-section plane of the cylindrical body, the 
first measurement means being movablv mounted to the arm to enable 
selective positioning of the first measurement means along the length of the 
arm with the graduations: 

positioning the first measurement means at one of the graduations on 
the arm corresponding to one of the multiple chord lengths based on the size of 
the cylindrical body, the first measurement means locating a terminal of a chord 
corresponding to the one of the multiple chord lengths: 

locating a point along the length of the chord with a second 
measurement means: and 

determining the diameter of the cylindrical body based on the length 
and height of the chord. Th e m e thod accord i ng to cla i m 1 5, wh e r ei n th e 
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d i am e t e r is d e t e rm i n e d w i th a comput e r program that calcu l at e s th e diam e t e r 
of th e cy li ndr i cal body bas e d on th e formula d = (c g -Mh 2 )/ 4 h whoro d i o tho 
d i am e ter of th e cyl i ndr i ca l body, c i s th e le ngth of th e chord, and h is th e h ei ght 
of th e chord. 

Claim 18 (currently amended): The method according to claim 16. 
c l aim 15, wherein the first and second output signals are transmitted from the 
housing to a computer outside the housing, and the computer calculates the 
diameter of the cylindrical body. 

Claim 19 (currently amended): The method according to claim 15, 
further comprising the steps of: 

causing the hous i ng to trav el a l ong a l ongitudina l l e ngth of the 
cy li ndrica l body; 

sensing a distance the housing travels along the longitudinal length of 
the cylindrical body; and 

determining a profile of the cylindrical body along the longitudinal 
length thereof based on changes in the diameter of the cylindrical body 
determined at different locations along the longitudinal length. 
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Claim 20 (original): The method according to claim 15, further 
comprising the step of sensing a temperature of the cylindrical body. 
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